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© Production of carbonyl difiuoride. 



© Carbonyl difiuoride is formed by oxidation, with 
oxygen, of a monohalodifluoromethane compound at 
elevated temperatures. 
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PRODUCTION OF CARBONYL DIFLUORIDE 



The present invention relates to a novel pro- 
cess for the preparation of carbonyl difluoride. 

Carbonyl difluoride is a useful chemical for 
organic synthesis. A variety of methods for its 
synthesis have been proposed. For example, in- 
organic Synthesis, Vol. VI. pp. 155-158 (1960) 
mentions its preparation by reaction of carbonyl 
dichloride with such reagents as hydrogen fluoride 
or antimony (III) fluoride, direct combination of car- 
bon monoxide and fluorine or by fluorination of 
carbon monoxide by silver (II) fluoride. Rodd's 
Chemistry of Carbon Compounds, Second Edition, 
Vol. I Part C. p. 279 (1965) also mentions synthesis 
of this compound by introduction of liquid phos- 
gene into a suspension of sodium fluoride in aceto- 
nitrile. More recently, Rodd's Chemistry of Carbon 
Compounds. Supplement to Vol. I (1973) mentions, 
at page 167, the reaction of calcium fluoride, 
titanium dioxide and carbon to synthesize this com- 
pound, the action of nitrogen trifluoride on phos- 
gene, or the oxidizing of various perfluoro-olefins. 

Certain disclosures exist in the chemical litera- 
ture (e.g., Chemical Abstracts, Vol. 98, 2251 18t and 
Vol. 84. 82459c) in regard to the photolysis of 
either dibromodifluoromethane or 

chlorofluoromethanes in which carbonyl difluoride 
was a detected product. These disclosures were 
intended to represent scientific investigations of the 
recited halomethane compounds rather than manu- 
facturing techniques for carbonyl difluoride. 

Chemical Abstracts, Vol. 93. 132037x de- 
scribed that carbonyl difluoride was observed, 
along with certain unidentified products, when 
ozone reacted with CHCIF 2 and CCI2F2. In view of 
the instability of ozone, however, especially at ele- 
vated temperatures, it would appear that no heating 
step was performed. 

Lemahieu and Antonik in J. Chim. Phys.-Chum. 
Biol. 1983, 80(9) 641-647 mention the oxidation 
and combustion of expensive CF 3 Br which appar- 
ently yields fluorine, bromine, and trifluoromethyl 
hypofluorite by-products. These by-products are 
strong oxidants and would be difficult to handle. 

The present invention provides a process for 
the preparation of carbonyl difluoride which com- 
prises heating a monohalodifluoromethane com- 
pound with oxygen at elevated temperature. 

The monohalodifluoromethane compound 
which serves as a starting material for the present 
invention has the formula XCHF 2 , where X is halo- 
gen such as chlorine or bromine. A representative 
and preferred compound is chlorodifiuoromethane. 

The oxidation of the reagent to the desired 
carbonyl difluoride takes place in the presence of 



oxygen gas at a sufficiently elevated temperature 
to accomplish such result. For example, tempera- 
tures of about 200 "C to about 500 *C are con- 
templated. The reaction can be performed in a 

5 nickel tube reactor at about 500 "C, for example, 
with the materials having been preheated (e.g., at 
380* C). If desired, the oxidation rate can be 
moderated by the additional presence of an inert 
gas. such as helium. 

to The invention is illustrated by the following 

Example. 



EXAMPLE 

75 

Oxygen, helium, and chlorodifiuoromethane 
were passed separately through pressure regula- 
tors set at 20 psig. The flow of these gases 
(helium. 188 ml/min; oxygen, 47 ml/min; 

20 chlorodifiuoromethane, 50 ml/min) was controlled 
with precision needle valves and monitored with 
rotameters. The gases were preheated prior to 
mixing by passing them separately through nickel 
tubes (1/8 inch outer diameter by 6 feet long) 

25 coiled in a furnace set at 380* C. The gases were 
then mixed into a single nickel tube (1/8 inch outer 
diameter by 5 feet long) in a separate furnace set 
at 500* C. The exit of this tube was connected to a 
condensing trap. The trap was placed in a Dewar 

30 flask filled with a 1:1 volume/volume mixture of 
methylene chloride and methanol. Liquid nitrogen 
was blown through a copper coil immersed in the 
Dewar flask. The rate of flow of the liquid nitrogen 
was adjusted so that the trap temperature was 

35 -100* C. The exit of the condensing trap was pro- 
tected with a drying tube. Approximately 5 ml of 
liquefied gas was collected in the condensing trap 
after 40 min of reaction. The liquid in the condens- 
ing trap was allowed to warm and distil vapour into 

40 an infrared gas cell. Infrared analysis showed the 
presence of carbonyl difluoride. 



Claims 

45 

1. A process for the preparation of carbonyl 
difluoride which comprises heating a mon- 
ohalodifluoromethane with oxygen at elevated tem- 
perature. 

50 2. A process as claimed in Claim 1 wherein the 
temperature ranges from about 200 *C to about 
500* C. 
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3. A process as claimed in Claim 1 or Claim 2 
wherein the monohalodifiuoromethane compound 
has the formula XCHF 2| where X is chlorine or 
bromine. 
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